INTRODUCTION
P redation influences community composition and biological aspects of prey species, both being positively associated with the level of natural predation (Giles and Huntingford 1984) . Predators may have major impacts on ecological systems either by promoting the removal of prey individuals (lethal effects) or by inducing prey to develop antipredator responses (nonlethal effects; Lima 1998). Antipredator tactics, particularly antipredator behavior, diminish the chance of an encounter with predators and/or increase the chance of survival in such encounters (Duellman and Trueb 1986; Feder and Lauder 1986; Lima 1998; Relyea 2001; Heithaus et al. 2009 ). Moreover, a prey's specific defenses influence the habitat utilization by predators and prey and their spatial distribution (Lawler 1989; Azevedo-Ramos et al. 1992; Hammond et al. 2007; Mönkkönen et al. 2007; Heithaus et al. 2009 ): Predators select habitat patches based on their expected predation success, whereas prey select patches to balance foraging and predation risk. Thus, hunting strategies and spatial dynamics of predators, antipredator mechanisms, and habitat characteristics may interact to influence the dynamics of predator-prey relationships (Thomson et al. 2006; Heithaus et al. 2009; Resetarits and Binckley 2009 ).
An uncommon defense tactic observed in some aquatic animals is jumping out of the water, making the prey inaccessible to an aquatic predator (e.g., Sazima and Machado 1989) . Jumping behavior occurs in fishes (e.g., Sazima and Machado 1989; Berk et al. 2005 ) and in semiterrestrial tadpoles (e.g., Bokermann 1965; Kunte 1998; Facure and Giaretta 2009; Veeranagoudar et al. 2009 ). These tadpoles use their tails to move around on wet, exposed rocks in streams, in films of water flowing over rocks, and on stems and leaves and between axils of plants (tail-flipping locomotion, sensu Hoff et al. 1999 ). Many semiterrestrial tadpoles that move by tail flipping have well-developed hind limbs in their early larval stages (Hoff et al. 1999) , that can contribute to the execution of movements necessary for jumping. Facure and Giaretta (2009) conducted the most recent study of jumping behavior in semiterrestrial tadpoles: Thoropa taophora occur in films of water flowing over rocks and they jump in the presence of and in response to physical contact with trap-jaw ant predators Odontomachus haemotodus. To date, although some studies have reported the occurrence of jumping behavior, this behavior has not been described for aquatic tadpoles, and no experimental studies have been conducted in order to evaluate the causal mechanisms and the efficiency of the jumping behavior.
Jumping behavior was recorded for tadpoles of Pseudopaludicola aff. falcipes by one of us (D.C.R.-F.) in anecdotical observations in the field and in the laboratory. These tadpoles occur in very small temporary puddles (10-13 cm diameter) at margins of ponds and swamps, where odonate naiads, considered important tadpole predators, also occur (e.g., Smith 1983; Azevedo-Ramos et al. 1992 . These puddles are numerous and close to one another and frequently connected by a shallow water layer. In this system, behavioral mechanisms that allow prey to escape (e.g., by jumping) from predatory attacks can represent important adaptations, particularly in these spatially restricted environments that apparently increase the susceptibility of the tadpoles to predation. Jointly, these data and observations led us to hypothesize that tadpole jumping behavior is an antipredator behavior.
In order to test this hypothesis, we conducted 2 laboratory experiments and a field study. Specifically, we addressed the 4 following questions 1) is the jumping behavior in tadpoles of P. aff. falcipes elicited by predator presence? 2) By jumping, do tadpoles increase their chance of survival? 3) Are tadpoles and predators distributed in a checkerboard pattern in their natural environment so that tadpoles are found in puddles where predators are absent? 4) Are the distribution patterns of predators and prey dependent on the size of the puddle so that cooccurrence of predators and prey would be more probable in large puddles than small ones?
MATERIALS AND METHODS

The species
Pseudopaludicola aff. falcipes is, probably, a new species (Haddad CFB, personal communication), closely related to P. falcipes (Duarte et al. 2010) . The benthic tadpoles of this species are found in small and individual puddles (10-13 cm diameter) formed by the accumulation of rainwater in bovine cattle footprints at the margins of water bodies in open areas in northwestern São Paulo State, Brazil.
General procedures for experiments
Two experiments were designed to answer the first 2 questions. They were conducted between 1000 and 1600 h in an isolated closed room. Temperature and photoperiod followed daily natural variation. For both experiments, odonate naiads were used as predator models. Tadpoles and odonate naiads were collected during the day from December 2008 to March 2009.
The tadpoles were obtained from natural puddles with a plastic-mesh dip net (1 mm 2 ). After being collected, tadpoles were transported to the laboratory in plastic bags filled with water from the pond and packaged in thermal boxes. In the laboratory, tadpoles were maintained in polyethylene aquaria (37 3 30 3 10 cm) filled with aerated tap water and with a thin layer of sand-clay substrate. Tadpoles were fed ad libitum with ornamental fish food until the beginning of the experiments.
Odonate naiads were collected using a fine-mesh dip net (3 mm 2 ) from natural ponds and from fishponds at the Campus of Universidade Estadual de São Paulo-UNESP, São José do Rio Preto, SP. In the laboratory, naiads were identified at the genus level as Tramea larvae (Odonata, Libellulidae) based on Costa et al. (2004) . Naiads were individually held in small plastic tubs (9.0 3 4.5 cm) and fed with one tadpole of Eupemphix nattereri (Anura, Leiuperidae) or Scinax fuscovarius (Anura, Hylidae) a day. The naiads were starved for 24 h before the beginning of the experiments.
Tadpoles and naiads remained acclimating to laboratorial conditions for a period of 4-5 days before trials. For each species, individuals of approximately the same size (total length) were selected for the experiments. The experimental arena simulated the natural environmental conditions and consisted of isolated small circular tubs (experimental units, 9.0 cm diameter 3 4.5 cm depth, 0.29 dm 3 ), simulating the size of puddles (mean 6 standard deviation [SD] : 13.94 6 7.27 cm diameter; 4.97 6 1.97 cm depth) formed by the accumulation of water in the footprints of cattle, where they naturally occur, filled with tap water and with a 0.3 cm layer of sand-clay substrate, buried to their edge in clay bottom. In each tub, a tadpole was placed 24 h prior to the experiment to acclimate to the experimental conditions. After the acclimation period, the trial started and tubs were individually observed and video recorded with a JVC camera, model GR-SXM357UM, fixed beside the focal experimental tub, for the duration of the experiments. After the experiments, the developmental stage of the tadpoles was determined according to Gosner (1960) , and a complete water change in the experimental unit was done, so that the tub could be reused. Tadpoles were stored in 10% formalin and were deposited in the amphibian collection DZSJRP-Tadpoles of the Department of Zoology and Botany, UNESP, São José do Rio Preto, SP, Brazil.
This study is in agreement with the Brazilian laws and follows the precepts of the Brazilian College for Animal Experimentation (http://www.cobea.org.br).
Experiment 1: effect of predator presence on tadpole jumping behavior In this experiment, 41 tadpoles (total length: mean 6 SD, 2.05 6 0.15 cm; and at developmental stage: 36 6 1.5) were submitted to a repeated-measures experimental design in which we measured the frequency of tadpole jumping behavior (¼ number of jumps/tadpole) and the time that tadpoles spent out of water after they had been submitted to each of 3 treatments: 1) Predator treatment: a Tramea naiad was introduced into the tub; 2) Predator-control treatment: an elongate inanimate object (lead fragment) equal in size to the naiads was introduced into the tub; and 3) Control treatment: neither a naiad nor an object was introduced into the tub. The treatments were factorial combined into 6 different sequences of 45-min treatments interspersed with 5-min intervals. The interval between different treatments was used to allow the tadpole to recover from the manipulation and previous treatment effects. Each sequence was replicated 7 times, with the exception of one sequence (Control, Predator, and Predatorcontrol) because tadpoles were out of stock, leading to a total of 41 experimental units. Both predator and prey were used only once in the experiment.
Experiment 2: effect of jumping behavior deprivation on the survival of tadpoles To determine the effect of jumping behavior on tadpole survival, we evaluated the occurrence of predation events by randomly assigning 21 tadpoles paired with odonate naiads to 1 of 2 experimental groups: 1) Screened enclosure treatment (n ¼ 11): experimental tubs covered with a 12 3 12 cm tight-fitting mosquito net (2 mm-mesh) to prevent tadpoles from jumping out of water; 2) Nonscreened enclosure treatment (n ¼ 10): tubs not covered allowing tadpoles to jump. Each preypredator pair was submitted to the treatment for a 3-h period maximum or until the naiad captured and consumed the tadpole, ending the trial. Naiads were reused. There was no difference in the size of tadpoles (mean 6 SD: Screened treatment ¼ 2.08 6 0.17 cm and Nonscreened treatment ¼ 2.16 6 0.18 cm; t-test: t (19) ¼ 1.02, P ¼ 0.32) and naiads (mean 6 SD: Screened treatment ¼ 2.45 6 0.09 cm and Nonscreened treatment ¼ 2.43 6 0.09 cm; t-test: t (19) ¼ 20.63, P ¼ 0.54) between treatments.
Field study: predator and prey spatial distribution in the natural environment Field studies were carried out in Nova Itapirema (lat 21°06#S, long 49°32#W) and Icém (lat 20°20#S, long 49°11#W) municipalities, southeastern Brazil. The climate is seasonal with 2 seasons: hot and wet from October to March and dry from April to September (Barcha and Arid 1971 ) randomly selected were sampled between December 2008 and March 2009. Major and minor axis diameter and depth at the center of the puddles were determined using a ruler. Puddles have a format closer to an elliptical cylinder (Figure 1) , so volume was calculated as p 3 semimajor axis 3 semiminor axis 3 depth. The presence or absence of predators and prey were verified by sampling each puddle with a plastic-mesh dip net (7 cm diameter; 1 mm 2 -mesh). When no organism was registered in a puddle after successive nettings, we considered the puddle empty. As our purpose is to verify the influence of predator-prey interactions in their special distribution pattern, the 14 empty puddles (25%) were not considered in the analysis. We predicted that it would be more common to find tadpoles in puddles where predators are absent. Thus, a negative distribution pattern should be found. However, puddles vary in size (volume range: 0.05-8.59 dm 3 ), which may affect the distribution of prey and predators. Large puddles have more space available in comparison with the smaller ones, which may allow tadpoles to escape by using other tactics (e.g., burst swimming) besides jumping. Therefore, we additionally predict that tadpoles and odonate naiads will be negatively distributed in small puddles and will present a positive or random distribution pattern in large puddles.
Statistical analysis
Experiments
The frequency of tadpole jumping behavior, in Experiment 1, was compared between treatments (Predator, Predatorcontrol, and Control) with a factorial repeated-measures analysis of variance (ANOVA). In this case, the treatments constitute a 3-level within-subjects (repeated measures) factor, whereas the sequences of treatments constitute a 6-level between-subjects factor. Additionally, as tadpole responses to treatments may be dependent on the imposed sequence of treatments, interaction between treatment and sequence of treatments was tested. As the number of tadpoles that would be obtained in the field to be used in the experiments was unpredictable, the dependent design was chosen due to its usefulness in dealing with a small number of replicates. When an effect was detected, the post hoc Tukey honestly significant difference test was performed. tadpoles that had been preyed on before being submitted to all treatments (n ¼ 7) were excluded from the analysis. Because ANOVA assumptions of normality, homocedasticity, and sphericity were violated, the Greenhouse-Geisser (G-G) correction was applied, and a more conservative significance level of P , 0.01 was chosen to control for Type I error.
In Experiment 2, survival proportion was compared between Screened and Nonscreened treatments by using the Fisher Exact test. All analyses were conducted with Statistica 9.0 (StatSoft Inc. 2009).
Field study
In order to determine if predators and prey present negatively associated distribution, we used the null model analysis. This analysis compares observed frequencies of co-occurrences of species (tadpoles and odonate naiads) across sites (puddles) with those expected by chance, that is, derived from randomized species 3 site matrices. The data were organized as a presence-absence matrix in which a row represented either the occurrence of a tadpole of P. aff. falcipes or an odonate naiad, whereas a column represented 1 of the 42 puddles that were sampled. We calculated 2 statistical indices of cooccurrence (Gotelli and Entsminger 2008) : 1) C -score (Stone and Roberts 1990) , which measures the degree to which species co-occur by quantifying the average number of checkerboard units, or species segregation, between all possible pairs of species; and 2) the variance ratio (V-ratio; Robson 1972; Schluter 1984) , which measures the variability in the number of species per site. In a nonrandom structured community, the observed C -score should be significantly larger than the C -score expected for a null distribution of random values (C obs . C rnd ), whereas the observed V-ratio should be significantly smaller than expected by chance (V obs , V rnd ) (Gotelli 2000; Gotelli and McCabe 2002; Gotelli and Entsminger 2008) . Simulated matrices were generated by Monte Carlo randomizations of the original presence-absence matrix, which were permuted 1000 times using ''sequential swap'' algorithm. The statistical significance of the observed values was determined by comparing the indices of the original matrix with the distribution of randomly generated indices. The null model employed was fixed-equiprobable (SIM2; Gotelli 2000; Gotelli and Entsminger 2008) in which the observed row sums (¼ species occurrence frequencies) are fixed, and the columns (¼ sites) are treated as equiprobable, that is, the number of species in a site (column total) is allowed to vary, but all sites have the same average number of species. This model suggests that species colonize Figure 1 Natural puddles where tadpoles of Pseudopaludicola aff. falcipes and predators occur. Pen length: 14.60 cm.
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Behavioral Ecology a site randomly with respect to one another, which makes it appropriate for detecting patterns caused by species interactions (Gotelli 2000) . Moreover, SIM2 algorithm has low probabilities of Type I errors and when used with the C-score and the V-ratio is a useful probe for determining whether species interactions are constraining the number of coexisting species (Gotelli 2000; Gotelli and Entsminger 2008) . These analyses were carried out using the software EcoSim 7.72 (Gotelli and Entsminger 2008) . In addition, to verify if the spatial distribution of tadpoles and predators is dependent on puddle size, we performed a logistic regression analysis to predict the probability of co-occurrence of tadpoles and predators in puddles of different sizes. The presence (1) or absence (0) of both studied organisms in the same puddle was used as the categorical dependent variable and the volume of the puddles as the continuous independent variable. The volume was log transformed. Logistic regression is widely used to estimate the resource selection probability functions, that is, any function which gives the probability that a particular resource unit will be used by the studied species (Boyce and McDonald 1999; Keating and Cherry 2004; Hebblewhite et al. 2005) . Therefore, the probability is assumed to take the form of a logistic model, which results in a predictive equation of the occurrence of the binary response variable as a function of a continuous predictor variable (Keating and Cherry 2004; Barbosa and Melo 2009) . Probability values closest to 0 indicate that the likelihood of tadpoles and predators co-occurring is low, whereas values closest to 1 indicate that cooccurrence is more likely to be found. Logistic regression analysis was conducted with Statistica 9.0.
RESULTS
Experiments
The frequency of tadpole jumping behavior varied among treatments but not among sequences (Table 1) . Additionally, the effect of the treatments was not dependent on the sequences imposed on the experimental subjects because there was no interaction between factors (Table 1) . There was a significantly higher frequency of jumps in the Predator treatment than in the Control and Predator-control treatments (post hoc Tukey test, P , 0.001; Figure 2 ). No significant differences in the jump frequency were observed between Control and Predator-control treatments (post hoc Tukey test, P ¼ 0.69). During the Predator treatment, most jumps (62.50%) occurred after odonate naiad moved or shifted their position (Figure 3 ). For the other 37.50% of the jumps that occurred in the presence of predators, it was not possible to determine what elicited the jump. Although out of water, tadpoles moved on the clay substrate with tail wavelike movements and were able to stay out of water for a relatively long time (mean 6 SD: 6.17 6 12.4 min; range: 0.1-60 min, n ¼ 28).
Tadpole survival proportion was significantly higher in the Nonscreened than in the Screened treatment (Fisher Exact test: P , 0.01). Odonate naiads preyed on all tadpoles of the Screened treatment, whereas in the Nonscreened treatment just 3 tadpoles (30%) were consumed.
Field study
Besides tadpoles and odonate naiads, we also found 2 individuals of water bugs (Hemiptera), each one in a different puddle, co-occurring with both studied organisms. Nonpredatory organisms were not found, and these were the only predators registered in the sampled puddles. Table 1 Factorial repeated-measures ANOVA for the effect of predator presence on tadpole jumping behavior experiment examining the main effects of the treatments (Predator, Predator-control, and Control), the sequences in which treatments were applied, and the interaction between both factors 
Figure 3
Proportion of jumps performed by tadpoles of Pseudopaludicola aff. falcipes in response to naiad behaviors during Predator treatment.
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Although prey and predators co-occurred in 19.64% of the sampled puddles, tadpoles of P. aff. falcipes were found mostly in puddles (40.48%) where predators (odonate naiads and water bugs) were absent (Figure 4) . Null model analysis results reveal that predator and prey spatial distribution were negatively associated or nonrandom, that is, tadpoles and predators were less likely to co-occur in the puddles than would be expected by chance: 1) the observed segregation of tadpoles and predators in the puddles was significantly larger than expected by chance (C obs ¼ 238.00; C rnd ¼ 96.98; P ¼ 0.00) and 2) the variance in species occupancy per puddle was very small (V obs ¼ 0.42, V rnd ¼ 1.00; P ¼ 0.00), meaning that tadpoles and predators covary negatively in presence/absence. These results indicate that the occurrence of tadpoles in the puddles is limited by predators.
The co-occurrence of tadpoles and predators in a puddle is influenced positively by the volume of the puddle, that is, tadpoles and predators co-occur mostly in larger than in smaller puddles (W 1 ¼ 5.46; P ¼ 0.019; Figure 5 ).
DISCUSSION
Our results confirmed the predictions about the antipredator function of the jumping behavior in P. aff. falcipes tadpoles. As predicted, jumping behavior was elicited by predator presence (Experiment 1), and furthermore, this behavior ensured tadpole survival (Experiment 2) because tadpoles that were allowed to jump were less susceptible to predation by odonate naiads. Additionally, predictions about the distribution of predators and prey in their natural habitat were also confirmed. Field data were congruent with laboratory experiments and revealed that odonate naiads and tadpoles were distributed in a negatively associated pattern, but this relation was dependent on the puddle size, occurring mostly in small puddles.
The repeated-measures design of the laboratorial Experiment 1 could have generated main effects other than the one observed in this study (i.e., number of jumps determined only by the treatment imposed to the tadpole). It could have been an influence of the sequences in which treatments were arranged or an interaction between treatments and the sequences over the results. For example, the number of jumps could have been comparatively higher in the first than in the third treatment regardless of the type of treatment and the sequence to which the tadpole was submitted. In another scenario, tadpoles could have jumped more frequently in the Predator treatment only when it was presented in the beginning of the trial. In these hypothetical scenarios, the expenditure of energy during the first treatment would reduce tadpole jumping ability in the last treatment. However, a higher frequency of jumps was observed in Predator treatment, regardless of the order in which the treatments were applied in Experiment 1, indicating a consistent response of the tadpoles to the presence of the predator.
Jumping behavior is an unusual antipredator tactic among aquatic animals. Other behavioral antipredator tactics such as burst swimming behavior or immobility are common in tadpoles of various anuran species (e.g., Heyer et al. 1975; Caldwell et al. 1980; Sih 1984; Lawler 1989; Wassersug 1989; Azevedo-Ramos et al. 1992) as well as tadpoles of P. aff. falcipes (Sousa VTT, personal observation). However, the performance of these tactics in spatially restricted environments, like the small puddles where P. aff. falcipes occurs, did not guarantee tadpole survival as shown in Experiment 2. In fact, these tactics may make tadpoles more susceptible to predation as tadpoles often swim too close to the naiads or, if they stop swimming, start sinking just beside them. Thus, jumping may be an adaptive response of the prey in spatially restricted, high-risk environments as this behavior allows tadpoles to leave the small puddles. The fact that other aquatic animals living in spatially restricted environments make use of jumping behavior to evade capture by a predator provides support to the results found in this study (e.g., Berk et al. 2005; Giaretta and Facure 2009 ). After jumping, tadpoles can end up staying out of water for long periods, and therefore, desiccation may represent a high-risk factor for P. aff. falcipes tadpoles. However, in the natural system where the tadpoles are found, puddles are located close to each other and are connected by a shallow film of water, which may prevent desiccation. Also, these environmental characteristics may facilitate the locomotion and the shift from one puddle to another by tadpoles. In fact, we observed tadpoles moving from one puddle to another during a pilot project.
Jumps usually occurred in response to movements of the naiads, suggesting that tadpoles detect the predator by mechanical means. As tadpoles have well-developed lateral line systems, they can detect disturbances in the water caused by naiad movements (Hoff et al. 1999) . By using mechanical cues Odonate naiads (predators only) and tadpoles of Pseudopaludicola aff. falcipes (prey only) occurrence and co-occurrence in sampled puddles.
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Behavioral Ecology to assess whether or not to jump, tadpoles might respond to the movements of other nonpredatory organisms. However, the absence of nonpredatory organisms and the presence of water bugs, which are known tadpole predators (e.g., Woodward 1983; Brodie and Formanowicz 1987; Relyea 2001; Schmidt and Amèzquita 2001; Jara and Perotti 2009) in the puddles indicate that even nonspecific stimuli, such as mechanical ones (Stauffer and Semlitsch 1993) , may represent a reliable indicator of the predation risk in this system. Tadpoles also jumped while predators were present in the puddle but performed no movements. Although subtle mechanical movements not detected by the researchers must be considered, jumping behavior may have been elicited by other means of predator detection than mechanical ones, such as visual and chemical cues. The influence of chemical cues over behaviors of different species of anuran tadpoles has been demonstrated in several studies (Semlitsch and Reyer 1992; Kiesecker et al. 1996; Laurila et al. 1997; Schmidt and Amézquita 2001; Fraker 2008; Saidapur et al. 2009; Ferland-Raymond et al. 2010 ). In the natural environment, puddles are close and connected to each other by water. This situation may favor the diffusion of chemical cues released by predators or even by tadpoles occasionally eaten or injured (spatial contagion of predation risk; Resetarits and Binckley 2009) from one puddle to another. Therefore, tadpoles could assess if it is safe to stay in a specific puddle or if they should move to another puddle. Although our experiments were not designed to test the influence of chemical cues released by predators on tadpoles, our results indicate that such substances may not play an important role on the display of the jumping behavior. During the experiment, the water in the experimental tub was not replaced between treatments of a sequence, thus chemicals released by predators remained in the water for the next treatments. In this case, if chemical cues were an important source of information for tadpoles to assess whether or not to jump, a higher frequency of jumps would be expected in Control and Predator-control treatment when Predator treatment was applied first than when Predator treatment was applied later in the experimental sequence. However, the results show that the frequency of jumps in the Control and Predator-control treatments did not differ as a function of the order in which these treatments were applied. Additional experiments are needed to investigate which stimuli are important for predator detection in P. aff. falcipes tadpoles.
Besides the jumps that occurred in the Predator treatment, tadpoles also exhibited this behavior in Control and Predatorcontrol treatments. This plasticity of tadpole jumping behavior, as tadpoles jump either in the presence or absence of predators, may be important as an exploratory tactic that enables tadpoles to perceive habitat quality and specific characteristics of neighboring puddles. In this sense, jumps that occurred in the Predator treatment and that could not be attributed to any specific cause beyond the presence of the predator may also occur due to an exploratory function.
As verified in the experiments, tadpoles are capable of jumping out of the puddles containing predators. This behavior possibly enables tadpoles to shift their position in the habitat, by moving from one puddle to another. Therefore, the segregated distribution of prey and predators verified in the field may be evidence of the use of jumping behavior as an antipredator tactic in nature. It is likely that the shift from one puddle to another is facilitated by the spatial proximity of the puddles and by the film of water that connects them. Both features may define the habitat matrix as suitable for the performance of the jumping behavior. As landscape attributes may interact with specific antipredator tactics to determine the encounter probability or the conditional probability of prey death in an encounter situation (Heithaus et al. 2009; Resetarits and Binckley 2009) , the suitability of the habitat matrix may increase the probability of tadpoles and amphibian populations in persisting in temporary puddles (Griffiths 1997) . Also, the spatial distribution pattern found may result from predation events, as predators are able to exclude species from sites (e.g., Gascon 1992) .
In natural puddles, the distribution pattern of predators and prey was dependent on the size of the puddle. In larger puddles, the probability of tadpoles and predators co-occurring is higher than in the smaller ones. This co-occurrence pattern may be explained by an additional space that may enable tadpoles to escape predatory attacks by using behaviors other than jumping, for example, burst swimming behavior. These behaviors may permit tadpoles to change their position in the puddle, distancing themselves from predators, consequently allowing them to persist and survive in predator presence by reducing predation risk. Thus, as survival of tadpoles in temporary ponds has been reported to occur in a predatordependent ''all or none'' manner (Woodward 1983; Gascon 1992) , the ability of prey to modify predation risk through antipredator behavior and spatial shifts associated with the extra space of large puddles explains the co-occurrence with predators. Although in the larger puddles, a random distributional pattern is more likely to be found, in the smaller puddles, the distribution of predators and prey was negatively associated. This pattern of distribution is consistent with the results of the experiments and may be attributed to the high risk of predation in smaller puddles in comparison with the larger ones. This condition would trigger tadpole jumping behavior, ensuring the survival of the tadpoles and possibly result in their shift to other puddles.
In sum, our results indicate that the jumping behavior of tadpoles of P. aff. falcipes constitutes a very effective defense mechanism against predators and that this behavior enhances tadpole survival chances. By jumping, tadpoles removed themselves from a high-risk environment, whereas tadpoles prevented from jumping were captured and eaten by predators. Out of the puddles, tadpoles were able to move around the habitat. Probably, by doing this, tadpoles may evaluate the relative risk of the habitat matrix and may, eventually, get into a puddle without potential predators. So the predator and prey spatial distributions in the studied habitat may reflect not just predation events but also the movements of tadpoles between puddles. 
